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Invamed Inc.

Attention: Mahendra R. Patel
2400 Route 130

Dayton, NJ 08810

Dear Sir:

This is in reference to your abbreviated new drug application
dated June 14, 1996, submitted pursuant to Section 505 (j) of the
Federal Food, Drug, and Cosmetic Act, for Warfarin Sodium Tablets
USP, 1 mg, 2 mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg and 10 mg.

Reference is also made to your amendments dated December 20,
1996; and June 27, July 1, August 21, and two amendments dated
September 25, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Warfarin Sodium Tablets USP, 1 mg, 2 mg, 2.5 mg,
4 mg, S mg, 7.5 mg and 10 mg to be biocequivalent and, therefore,
therapeutically equivalent to the listed drug (Coumadin® Tablets,
1l mg, 2 mg, 2.5 mg, ¢4 mg, 5 mg, 7.5 mg and 10 mg, respectively,
of Dupont Merck Pharmaceutical Co.). Your dissolution testing
should be incorporated into the stability and quality control
program using the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post -marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
pPrinted labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240) . Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

25977

Douglas L. %ﬁorn

Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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CHEMISTRY REVIEW(S)




10.

12.

ADDENDUM TQ CHEMISTRY REVIEW NO, 3

ANDA # 40-196
NAME AND ADDRESS OF APPLICANT

Invamed Inc.

Attention: Mahendra Patel, Ph.D.
2400 Route 130 North

Dayton, NJ 08810

BA N

The applicant certifies that to the best of their knowledge
that all patents and exclusivities with respect to the
subject drug product have expired.

SUPPLEMENT (s)
N/A
PROPRIETARY NAME 7.
Warfarin Sodium Crystalline Clathrate
PP PROV
N/A
E .
June 14, 1996-- Original Submission
August 8, 1996-- Acknowledgment receipt

November 15, 1996- Deficiency letter
December 20, 1996-- Amendment

April 3, 1997-- Labeling review
June 9, 1997-- Deficiency letter
June 27, 1997-- Amendment

July 8, 1997-- Telecom

July 8, 1997-- Telecom Amendment

September 25, 1997- Telecom--E. Ramos
September 25, 1997- Telecom amendment
September 25, 1997- Telecom--B. Arnwine
September 25, 1997- Telecom amendment

PHARMACOLQGICAL CATEGORY 11. Rx or OTC
Anticeocagulant Rx

RELATED Drug Master Files
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15.
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17.

18.

19.

DOSAGE FORM 14. POTENCY

Tablets 1, 2, 2.5, 4, 5, 7.5 & 10 mg
CHEMICAL NAME AND STRUCTURE

Warfarin Sodium USP

C19H15N804; M.W- = 330-32

3-(a-Acetonylbenzyl)-4-hydroxycoumarin sodium salt.
CAS [129-06-6]

RECORDS AND REPORTS
N/A

COMMENTS

A commitment to provide copies of the executed batch records
for the 2 mg and 10 mg dosage forms including finished
product release data (COAs), and to place these batches in
accelerated stability studies is appended. The firm agreed
to provide the batch records and pertlnet data as soon as it
becomes available and to submit it as a “special
Correspondence Post-Approval.' These data should be found
acceptable by OGD prior to marketing the final drug
products. The stability data is not a requirement prior to
marketing the product, however, it should be submitted as
soon as it becomes available.

The stability specifications forms, for each dosage form,
were revised to reflect the deletion of the IPA analysis
since this was considered to be unnecessary.

N
Recommend approval letter to issue.
REVIEWER: DATE COMPLETED:
Edwin Ramqs September 26, 1997

9/,lc /6%




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 401

BIOEQUIVALENCE REVIEW




AN

ANDA 40-196

Invamed Inc.

Attention: Mahendra Patel, Ph.D.
2400 Route 130 North

Dayton NJ 08810
"'lllllllllll'llll""lllll“ll

N
(@7}
|

)

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Warfarin Sodium Tablets USP, 1 mg, 2 mg,
2.5 mg, 4 mg, 5 mg, 7.5 mg, 10 mg.

l. The Division of Bioequivalence has completed its review and has no further questions at
this time.

o

The dissolution testing will need to be incorporated into your stability and quality control
programs as specified in USP 23.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

A

LRV} - ———

Rabindra Patnaik, Ph.D.

Acting Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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Warfarin Sodium Tablets Invamed.inc.
1,2,25,4,5,75& 10 mg Dayton, NJ
ANDA #40-196 Submission Date:
Reviewer: A.P.Patel June 14, 1996

File: xX\apatel\d0196sdw.6S6
Raviaw of Two BE Studies, Dissolution Data
and Waiver Requests
Objectives:

Review of Invamed's two in vivo bioequivalence studies comparing its 2 mg and 10 mg
Warfarin Sodium Tablets to DuPont-Merck's 2 mg and 10 mg, Coumadin® Tablets under fasting
conditions. The firm submitted in vitro dissolution data for review and waiver from bioequivalence
requirements for their 1, 2.5, 4, 5, and 7.5 mg warfarin sodium tablets.

Introduction:

Warfarin Sodium is an anticoagulant drug. The drug acts by inhibiting the synthesis of vitamin
K dependent coagulation factors. It is indicated for venous thrombosis, pulmonary embolism, systemic
embolism and thromboembolic complications associated with myocardial infarction, cardiac valve
replacement, atrial fibrillation and stroke. The oral absorption of Coumadin is complete. Maximum
plasma concentration occurs in 1 to 9 hours. It is approximately 97% bound to plasma albumin. An
anticoagulation effect generally occurs within 24 hours. However, peak anticoagulant effect may be
delayed 72 to 96 hours and its duration of action may persist for 4 to 5 days. The half-life of warfarin
sodium is about 2.5 days. The warfarin is metabolized in the liver to inactive metabolites. Coumadin
is commonly used at a dose of 2 to 10 mg/day.

Warfarin is marketed as Coumadin® Tablets and Injection (DuPont-Merck).

Summary of Bioequivalence Study Procedures:
A BE Study under Fasting Conditions:

2 mg bio-study
1. Protocol and Study# P95-242

2. Objective of the study:
The objective of this study is to determine the bioequivalence of two warfarin sodium
formulations after administration of single doses to healthy volunteers under fasting conditions.

3. Study Design:
A randomized, single-dose, two-period, two-treatment, two-sequence crossover
study (four week wash-out period) was conducted assessing the relative
bioavailability of Invamed's Warfarin Sodium 2x2 mg tablets vs. DuPont-Merck's
Coumadin® 2x2 mg tablets under fasting condition.

4. Study sites:
Clinical Facility: Analytical Facility:




10.

11.

12.

13.

14.

15.

Study dates: Period 1 October 15 -25, 1995
Period 2 November 12 - 22, 1995

Drug Products:

2 mg Tablets:

A. Test: 2 mg Warfarin Sodium Tablets (Invamed, Lot #D950809, batch size ,
B. Reference: 2 mg Coumadin® Tablets (DuPont-Merck, Lot #EHJ245A, Exp. 8/97).
All doses were administered with 240 mL water following an overnight fast.

Subjects: Twenty-six heaithy male volunteer subjects were recruited for this study with a
mean age of 22.8 + 5.3 years, and within 10% of their ideal weight as specified in the protocol.
All subjects were selected based on the medical history, physical examination and clinical
laboratory evaluations showing absence of any clinically significant findings. Inclusion and
exclusion criteria in the protocol were followed in the selection of the subjects.

Confinement:At least 8 hours pre-dose to at least 24 hours post-dose administration, each
period. The subjects were housed and fed at the clinical facility.

Food and fluid intake: Standardized meals and beverages. No caffeine or xanthine-
containing food or drink was allowed during confinement. The drug products were administered
with 240 mL of water following 8 hour fast. Water was allowed ad lib. after 2 hours post-dose.

Washout period: 4 weeks

Blood samples: In each period, 10 mL of blood samptes were collected in EDTA containing
purple-top tubes at 0, 0.17, 0.33, 0.50, 0.75, 1, 1.50, 2, 3, 4, 6, 8, 10, 14, 24, 48, 72, 96, 144,
192, and 240 hours. Plasma was separated and all plasma samples were stored frozen at -
20°C or below until analyzed.

Subject safety monitoring: Subjects were asked to spontaneously report any signs or
symptoms that might be related to the drug products.

Adverse events: Following each dosing period subjects were asked to report any signs or
symptoms judged to be drug related.

Analytical procedure:

Pharmacokinetics and statistical analysis: Statistical analyses were performed on the

pharmacokinetics parameters for warfarin. The 90% confidence intervals were calculated for
AUCt, AUCi and Cmax.

BE Study for 10 mg Warfarin Sodium Tablets:

Protocol and Study # P25-243




Objective of the study:
The objective of this study is to determine the bioequivalence of two warfarin sodium
formulations after administration of single doses to healthy volunteers under fasting conditions.

Study design: Randomized, single-dose, two-way crossover study under fasting conditions.
Study sites: As described under 2 mg Warfarin Sodium Tablet
Institutional Review Board Approval: Protocol approved by IRB

Study dates: Period 1 October 1- 11, 1995
Period 2 October 29 - November 8, 1995

Drug Products:

A. Test: 10 mg Warfarin Sodium Tablets (Invamed, Lot #D3S50808, batch size ,
B. Reference: 10 mg Coumadin® Tablets (DuPont-Merck, Lot #EHB042A, Exp. 1/97).
All doses were administered with 240 mL of water following an overnight fast.

Subjects: Twenty-six subjects who entered the clinical study were normal healthy male
volunteers with a mean age of 22.8 + 3.7 years, and within 10% of their ideal weight as
specified in the protocol. All subjects were selected based on the medical history, physical
examination and clinical laboratory evaluations showing absence of any clinically significant
findings. Inclusion and exclusion criteria in the protocol were followed in the selection of the
subjects.

Confinement, Food and fluid intake, Blood samples, Subject safety monitoring, adverse events,
Analytical procedure, Pharmacokinetics and statistical analysis is same as that described
under the 2 mg Warfarin Sodium-fasting study.

Validation of Assay Method for Plasma Samples:










V. In Vivo BE Study Results with Statistical Anaiysis:

A Study under fasting conditions:
2 mg Warfarin Sodium Tablets:
A total of 26 subjects participated in the study and 25 subjects completed two periods of clinical
study successfully. Subject #11 dropped out for reasons not related to the study and data not
included in the analysis. There were three missing samples, subject #12 period 1, hours 72,
96, and 144. A total of 5 samples were repeated for analysis.

Adverse events: were followed according to the protocol of the study. Thirty-six adverse
events were reported in thirteen of twenty-six subjects dosed. Nature of events included
bronchitis, conjunctivitis, cough, earache, eye abnormality, fatigue, headache, hypertonia,
laceration, malaise, pain, pharyngitis, rhinitis and tonsillitis. There were no serious adverse
events.

1. Mean plasma ieveis
The mean plasma levels for the test and reference products are comparable as shown in Table
8. The test/reference ratios for the mean plasma levels range from 0.87 to 1.13.

Table 9. Mean plasma warfarin levels (ng/mL) for test and reference products (n=25).

Time Test Reference Ratio
(h) - (ng/mL) (ng/mL) (T/R)
0] 0 0

0.17 69.06 76.48 0.90
0.33 302.61 268.32 1.13
0.5 412.44 368.6 1.12
0.75 400.2 377.72 1.06
1 372.68 361.84 1.03
1.5 331.52 331.32 1.00
2 315.68 313.12 1.01

3 295.28 301.12 0.98
4 284.04 290.36 0.98
6 235.72 231.08 1.02
8 220.64 216.12 1.02
10 207.04 203.92 1.02
14 191.88 191.24 1.00
24 158.76 157.64 1.01

48 104.66 105.69 0.99
72 71.32 71.42 1.00
96 53.556 50.41 1.06
144 31.16 31.53 0.99

192 18.532 18.96 0.98

240 11.47 13.22 0.87




Mean Plasma Warfarin Sodium 2 mg bio-study
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Summary of Pharmacokinetics Data: Described in table 10 and 11.

Table 10. Non-transformed parameters
Test Mean (CV%) Reference Mean (CV%) Ratio (T/R)
AUC,, 15780.11 (22) 15934.67 (22) 0.99
(ng*hr/mL)
AUC . 17305.15 (22) 17418.26 (22) 0.99
(ng*hr/mL)
| Cray (Ng/mL) 441.72 (18) 425.28 (19) 1.04
Tmax 0.84 (129) 0.88 (79) 0.95
Kelm 0.011 (21) 0.011 (23) 1.00
Thalf (h) 63,46 (23) (19) 099
Table 11. 90% C.L.Limits of Ln-transformed parameters:
Parameter | LS Means (CV%) | LS Means (CV%) T/IR 90% Confidence
(Test) (Reference) Interval
I NAUCos 9.64 (2.5) 9.65 (2.4) 1.00 95.5: 102
LNAUCo.is 9.73 (2.9) 9.74 (2.4) 1.00 96.1: 102
LNC .08 (3.1) 0.04 (3.2) 1.01 98.2: 111

The 90% C.1. are within the Agency’s bicequivalence requirements, between 80% - 125%,

fasting study is acceptable. The ratio of test/reference for pharmacokinetics parameters
are not different from each other.

Study under fasting Conditions:
10 mg Warfarin Sodium tablets

The study had 24 subjects completing the clinical study successfully. Subject #21 during
period one elected to withdraw from the study, not related to the study medication. Subject
#11 failed to report for period Il of the study and was dropped from the study. Data from
subject #21 and #11 were not included for anaiysis. Subject #15, periods 1 and 2, hour 144
not drawn at the clinic. A total of 11 samples were repeated for analysis.




1. Mean plasma levels
Table 12 shows the plasma warfarir-time data for bio-study.

Table 12. Mean Plasma Warfarin for 10 mg bio-study

Time Test Reference Ratio
(h) (ng/mL) (ng/mL) (TIR)
0 0 0
0.17 224.87 263 0.86
0.33 716.96 720.16 1.00
0.5 908.46 1060.13 0.86
0.75 979.14 1115.92 0.88
1 1005.98 1086.04 0.93
1.5 851.69 1045.13 0.91
2 941.29 1001.46 0.94
3 937.5 958.5 0.98
4 891.83 903.38 0.99
6 736.79 752.25 0.98
8 700.58 727.67 0.96
10 - 691.29 700.92 0.99
- - 14 635.25 633.92 1.00
24 513.25 512.46 1.00
48 318 316.88 1.00
72 199.63 202.73 0.98
96 131.08 129.71 1.01
144 62.63 63.9 0.98
192 36.85 35.79 1.03
240 25 23.77 1.05

Mean Plasma Warfarin (10 mg Study)
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2.

VL.

Summary of Pharmacokinetics Data: Described in table 13 and 14.
Table 13. Non-transformed parameters
Parameter Test Reference Ratio
Means (CV%) Means (CV%) T/IR
AUC,, 401.83 (12.1
(ng*hr/mL) 45168.28 (11.7) 45401.83 (12.1) 0.99
| (ng*hr/mL) 46976.05 (12.5 47045.30 (12.5) 1.00
| Cpax (ng/ml) 1245 (21.0) 1302.54 (16.1) 0.96
Tmax 1.21 (91.4) l 0.98 (75.7) 1.23
Kelm 0.015 (11.9) 0.015 (10) 1.00
Thalf (h) 48 03 (12.7) 4701 198) 102
Table 14. 90% C.l.Limits of Ln-transformed parameters:
Parameter | LS Means (CV%) | LS Means (CV%) T/IR 90% Confidence
(Test) (Reference) Interval
L NAUCox 10.717(1.15) 10.72(1.27) 7.00 95.5: 102
LNAUCoi | 10.75(1.2) 10.75 (1.25) 1.00 96.1: 102
LING | 711 (2.9) 7.16 (2.25) | 0.88 | 98.2: 111
The 0% C.1. are within the Agency's bioequivalence requirements, between 80% - 125%,
fasting study is acceptable. The ratio of test/reference for pharmacokinetics parameters
are not different from each other.
Request for Waiver of Bioequivalence Testing for Warfarin Sodium Tablets, 1 mgq,
2.5 mg, 4 mg, 5 mg, and 7.5 mg
In support of this request , the firm has submitted, two in vivo bioequivalence studies, in
vitro comparative dissolution tests, and comparative formulations for all strengths of the
firm's Warfarin Sodium Tablets.
Proportional formulation of test 2 mg and 10 mg tablets and test 1, 2.5, 4, S5, and 7.5 mg
tablets is shown in Tables 15 and 16. Comparative dissolution data of test 1,25, 4,5, and
7.5 mg and reference 1, 2.5, 4, 5, and 7.5 mg tablets are acceptable (Table 18). Waiver
from bio-study for test 1, 2.5, 4, 5, and 7.5 mg tablets may be granted.
Formulation

Table 15. shows the composition of the test products, 1,2,25,4,5 7.5 and 10 mg
Warfarin Sodium Tablets made by Invamed. All strengths are proportional in active and
inactive ingredients to 2 mg and 10 mg bio-study formulations.




Table 15: Quantitative List of Components of Warfarin Sodium Tablets

1 mag

]2mg

] 2.5ma

| 4mg

| 5mg

[75mg |

10 mg |

ingredients

mg/Tablet

Warfarin Sodium Clathrate,

1.085

2.17

2.713

434

5425

8.138

10.85

USP 23°

Mannitol. USP**

Corn Starch

Lactose Monohydrate, NF

Hydroxypropyl
Methylcellulose

Purified Water, USP23***

Magnesium Stearate

D&C Red #6

FD&C Blue #2

FD&C Red #40

D&C Yeliow #10

FD&C Yellow #6

FD&C Blue #1

| 200 | 200 [ 200 | 200 J200  ]200

Total Weight { 200

L 4

Weight of warfarin sodium equivalent to strength of the respective tablet
** adjusted for constant tablet weight
*** For manufacturing purposes only

Table 16. Ratio of tabiet ingredients with respect to 10 mg Warfarin tablet ingredients

Ingredients 1mg [2mg [25mg|4mg | 5mg 7.5mg
Warfarin Sodium Clathrate 23* | 0.1 0.2 0.25 0.4 0.5 0.75

1.0

10 mg

Mannitol, USP**

Corn Starch

Lactose Monohydrate, NF
Hydroxypropyl Methylcellulose
Magnesium Stearate

|

VIl.  InVitro Testing

1. Potency and content uniformity

Assay and content uniformity data are summarized for the test and reference products in

Table 17 and are acceptable. The batch size of the test products was

tablets.




Table 17.

Potency and Content Uniformity

ml

Product Lot No. Potency, % % Content uniformity (%CV)
COUMADIN 10 mg EHBO42A 101.5 100.5 (0.9)
INVAMED 10 mg DS50808 88.7 98.9 (1.3)
COUMADIN 2 mg EHJ245A 101.0 8.2 (1.1)
INVAMED 2mg DS50809 100.7 99.5 (0.5)
COUMADIN 7.5 mg EHK265A 98.1 100.5 (1.0)
INVAMED 7.5 mg D950801 102.2 99.8 (0.7)
COUMADIN  5mg | EHN306A 97.9 89.8 (0.7)
INVAMED 5 mg D950810 101.8 99.8 (0.6)
COUMADIN 4 mg HCOS3A 98.0 100.1 (0.7)
INVAMED 4 mg D950811 102.2 89.6 (0.8)
COUMADIN 2.5mg | EJAOO3A 97.4 85.4 (2.0)
INVAMED  2.5mg D950806 101.2 88.0 (0.6)
COUMADIN 1 mg JBO5S7A 98.9 87.9 (3.1)
INVAMED 1mg | D950801 98.5 100.7 (0.6)

2. Dissolution Testing:

Comparative dissolution tests were conducted by the firm on its Warfarin Sodium tablets, 1 mg,
2mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg, and 10 mg, and compared to Coumadin® tablets, 1 mg, 2 mg,

2.5 mg, 4 mg, 5 mg, 7.5 mg, and 10 mg, respectively. The method and results are presented in
Table 18, and are acceptable.

Table 18 In Vitro Dissolution Testing
Generic Drug: Warfarin Sodium
Dose Strength: 1 mg, 2mg, 2.5 mg, 4 mg, 5 mg, 7.5 mg and 10 mg
ANDA #: 40-196
Firm: Invamed, Inc.

l.__ Conditions for Dissolution Testing:

USP XXIIl Apparatus: 2 (Paddle) RPM: 50
No. Units Tested: 12
Medium: Deaerated Water Volume: 900 ml Temperature: 37°C

Tolerance:
Reference Drug:
Assay Methodology:

NLT Sf warfarin (Q) in 30 minutes
Coumadin® Tablets (DuPont-Merck); Strengths: see above




Il. _Results of In Vitro Dissolution Testing:

Sampling Test Product Reference Product
Times LOT# D950901 LOT # JBOS7A
(Minutes) Strength (mg): 1 Strength (mg): 1

Mean % Range | %CV | Mean % | Range %CV
10 88.8 | 7.4 76.7 16.1
20 99.5 | 1.1 101.3 3.2
30 99.3 1.1 100.8 2.6
40 99.5 | 0.9 101.1 3.1
Sampling Test Product Reference Product
Times LOT # D950809 LOT # EHJ245A
(Minutes) Strength (mg): 2 Strength (mg): 2

Mean % | Range | %CV | Mean % Range %CV
10 78.8 | 8.6 60.3 28.1
20 97.4 1.3 | 101.7 2.6
30 98.0 1.1 100.9 2.7
40 99.5 1.4 100.8 2.2
Sampling Test Product Reference Product
Times LOT # D950806 LOT # EJAOO3A
(Minutes) Strength (mg): 2.5 Strength (mq): 2.5

Mean % Range %CV | Mean % Range %CV
10 78.0 7.4 53.1 18.0
20 97.3 1.4 98.0 1.5
30 96.5 ' 0.6 98.2 2.0
40 97.2 1 0.5 1994 2.3
Sampling Test Product Reference Product
Times LOT # D950811 LOT # HCO53A
(Minutes) Strength (mq): 4 Strength (mg): 4

Mean % Range %CV | Mean % Range %CV
10 51.6 6.7 49.8 4.0
20 80.0 3.7 100.2 0.7
30 91.3 119 11016 0.7
40 96.8 112 [ 101.9 0.7
Sampling Test Product Reference Product
Times LOT # D950810 LOT #EHN306A
(Minutes) Strength (mg): 5 Strength (mg): 5

Mean % | Range | %CV_| Mean % Range %CV




10 | 56.1 | |53 502 i 175 |
20 85.6 . |28 882 | 6.5
30 957 1.3 | 985 | 2.2
40 99.3 0.7 987 | 22 |
Sampling Test Product Reference Product
Times LOT # D950801 LOT # EHK265A
Minutes) Strength (mg): 7.5 Strength (mg): 7.5

Mean % | Range %CV | Mean% | Range %CV
10 64.6 4.9 57.9 5.0
20 93.3 2.4 91.3 2.0
30 100.8 1.3 100.2 1.4
40 101.9 1.1 100.4 1.5
Sampling Test Product Reference Product
Times LOT# D950808 LOT # EHBO42A
(Minutes) Strength (mg): 10 Strength (mg): 10

Mean % Range %CV | Mean % Range %CV
10 66.2 3.9 57.8 6.1
20 93.8 1.2 89.6 2.2
30 100.2 0.6 100.9 1.0
40 100.4 0.6 101.0 1.0

VIll. Comments

1. Study under fasting conditions:

2 mg and 10 mg Warfarin Sodium Tablets (Invamed)

For 2 mg biostudy, 25 subjects completed two periods of study successfully, subject #11
withdrew, for reasons unrelated to study and his data were not inciuded in the analysis.
There were three missing samples.

For 10 mg biostudy, 24 subjects completed two periods of study successfully, subject #21

and #11 did not complete the study for reasons unrelated to study and their data were not
included in the analysis.

The mean plasma levels for the test and reference products are comparable for both bio-
studies. The testireference ratios for the non-transformed and In-transformed PK
parameters range 0.96 to 1.0. The 90% confidence intervals for the Intransformed AUC,,,
AUC,_ and Cmax were all within the 80-125% range.

3. Waiver of bio-study for 1, 2.5, 4, 5, and 7.5 mg Strength:
The dissolution tests conducted by Invamed Pharmaceuticals, on its Warfarin Sodium 1,
2.5, 4, 5, and 7.5 mg tablets is acceptable. The formulation for the 1, 2.5, 4, 5, and 7.5




mg strength is proportionally similar to the 2 mg and 10 mg strength of the test'product
which underwent acceptabie bioequivalence testing. Waiver of in vivo bioequivalence
requirements is granted.

4. Assay validation:

Pre-study validation and within-study validation are acceptabie.

5. Adverse events:

6.

Under fasting conditions no clinically significant serious adverse reactions were reported
for both bio-study. Thirty-six adverse events were reported in thirteen of twenty-six
subjects dosed. Nature of events included bronchitis, conjunctivitis, cough, earache, eye
abnormality, fatigue, headache, hypertonia, laceration, malaise, pain, pharyngitis, rhinitis
and tonsillitis. There were no serious adverse events.

The batch size of test products was , ablets of each strength.

7. Dissolution testing:

Firm has used USP method for dissolution and comparative data are acceptable for 1, 2,
2.5, 4,5, 7.5 and 10 mg test tablets. Tolerance "Q" NLT dissolved in 30 minutes.

IX. Deficiency: None

X. Recommendation

1.

The single-dose bioequivalence studies P95-242 and P95-243 conducted by Invamed,
on its Warfarin Sodium 2 mg Tablets (lot #D950809) and 10 mg Tablets (lot#D950808 )
comparing it to Coumadin® 2 mg Tablets (lot #EHJ245A) and 10 mg Tablets
(lot#EHBO42A), manufactured by DuPont-Merck, are found to be acceptable by the
Division of Bioequivalence. The studies demonstrate that Invamed's 2 mg and 10 mg
Warfarin Sodium Tablets are deemed bioequivalent to the reference product, Coumadin®
2 mg and 10 mg Tablets, manufactured by DuPont-Merck.

The dissolution testing conducted by Invamed, on its 1 mg (lot#D950901), 2 mg (Lot
#D950809), 2.5 mg (lot#DS50806), 4 mg (lot#D950811), 5 mg (lot#DS50810), 7.5 mg
(lot#D950801), and 10 mg (Lot#D950808) Warfarin Sodium tablet is acceptable. The
formulation for the 1, 2, 2.5, 4, 5, 7.5 mg strength are proportionally similar to the 2 mg
and 10 mg test products which underwent acceptable bioequivalence testing. Waiver of
in vivo bioequivalence study requirements for the 1, 2.5, 4, 5, and 7.5 mg tablet of the test
product is granted. The Division of Bioequivalence deems Warfarin Sodium Tablet, 1, 2.5,
4,5, and 7.5 mg, manufactured by invamed to be bioequivalent to Coumadin® Tablet, 1,
2.5, 4, 5, and 7.5 mg, manufactured by DuPont-Merck.

The dissolution testing should be incorporated into the firm's manufacturing controls and
stability program. The dissolution testing should be conducted in 900 mL of deaerated

water at 37°C using USP 23 apparatus 2 (paddle) at 50 RPM. The test drug should meet
the following specifications:

Not less thar of the labeled amount of the drug in the dosage form is
dissoived in 30 minutes.




4, From the bioequivalence point of view. the firm nas met the requirements of in vivo
bioequivalence and in vitro dissolution testing and the application is approveable.

The firm shouid be informed

E}owibé

A.P.Patel
Division of Bioequivalence
Review Branch Il

RD INITIALED RMHATRE .
FT INITIALED RMHATRE

of the recommendations.

Date: ''/'3/56

Ramakant M. Mhatre, Ph.D.
Chief, Branch Il
Division of Bioequivalence

Concur:

Rabindra Patnaik, Ph.D.
Acting Director
Division of Bioequivalence

Date: " | 18] 26

cc.  ANDA #40-196 (original, duplicate), HFD-658 ( A.P.Patel), Drug File, Division File.




